Abstract. This paper considers the dependence of the sum of the first m eigenvalues of three classical problems from linear elasticity on a physical parameter in the equation. The paper also considers eigenvalues i(a) of a clamped plate under compression, depending on a lateral loading parameter a; Ai(a), the Dirichlet eigenvalues of the elliptic system describing linear elasticity depending on a combination a of the Lam constants, and eigenvalues Fi(a) of a clamped vibrating plate under tension, depending on the ratio a of tension and flexural rigidity. In all three cases a E [0, cx). The analysis of these eigenvalues and their dependence on a gives rise to some general considerations on singularly perturbed variational problems.
a-cx) a--x) a (Here A is the first Dirichlet eigenvalue for the Laplacian which is also known as the first eigenvalue for the fixed membrane.) The graphs of these functions are sketched in
Figs. 1, 2, and 4 along with the previously known upper and lower bounds. The plan of the paper is as follows. In 1 we discuss i(a), hi(a) and Fi(a). We use some ideas of [10] , [11] , [12] AAu + au + 7(a)Au 0 in t, (1) u 0--0 on Oft, where a > 0 is given and represents the elasticity constant of a medium surrounding the plate. The function u stands for the transverse displacement [9] and "/l(a) is the minimal compression at which the plate exhibits buckling. Payne established the following inequality in [9] a (2) max{'71 (0), 2V} (7) and (8)
But now equality must hold in (8) 
( (b) /f f is a bounded domain, then there exists a constant M E (2, cx) such that (12) It should be remarked that Rother [12] proved (12) under the assumptions of Lemma 4(a). To prove Lemma 4(a), recall that with n,(u) defined by (4 (14) i(a) < l(a)< 1 (1) The proof of Corollary 7 is immediate. Let us prove Theorem 6. Statement (i) is straightforward, since r(b) J(y) < J(y) and F(a) Ja(Ya) <_ Ja(Yb). To prove concavity, and thus statement (ii), we have tF(a) tJa(ua) <_ tJa(yt) and (1 t)F(b) (1 t)Jb(Yb) <_ (1 t)Jb(yt) for any t e (0, 1), where y is shorthand for Yta+(1-t)b. Adding these inequalities, we have (24) tF(a) + (1 t)r(b) _< F(ta + (1 t)b) .
In order to prove (iii) we need only observe from (23) (25) One has to distinguish two cases: (1) The infimum in (28) is taken over an empty set. ( 2) The infimum in (28) is taken over a nonempty set.
In both cases the family {(ya, ElYa)}{a>O} is bounded in view of (27 For more details on this eigenvalue problem see, e.g., [7] , [13] . Notes added in proof. Professor F. Goerisch has kindly informed us of [16] , in which it is shown that the entire spectrum of the elasticity operator converges to the spectrum of the Stokes operator. Therefore Remark 3 of this paper extends to all eigenvalues.
In [17] , the author re-establishes the results of [11] in three dimensions. The author's method of proof relies on the decomposition of the Lam operator using quaternians and a generalized Cauchy-Riemann operator. His result thus appears to be restricted to three dimensions. However, no regularity of the boundary is required.
